Relative transgene expression frequencies in homozygous versus hemizygous transgenic mice.
We have used a simple binomial model of stochastic transgene inactivation at the level of the chromosome or transgene, rather than the cellular level, for the analysis of two mouse transgenic lines that show variegated patterns of expression. This predicts the percentages of cells that express one, both or neither alleles of the transgene in homozygotes from the observed percentages of cells, which express the transgene in hemizygotes. It adequately explained the relationship between the numbers of cells expressing the transgene in hemizygous and homozygous mosaic 21OH/LacZ mouse adrenals and mosaic BLG/7 mouse mammary glands. The binomial model also predicted that a small proportion of cells in mosaic mammary glands of BLG/7 homozygotes would express both BLG/7 alleles but published data indicated that all cells expressing the transgene showed monoallelic expression. Although it didn't fit all of the BLG/7 data as precisely as a more complex model, which used several ad hoc assumptions to explain these results, the simple binomial model was able to explain the relationship in observed transgene expression frequencies between hemizygous and homozygous mosaic tissues for both 21OH/LacZ and BLG/7 mice. It may prove to be a useful general model for analysing other transgenic animals showing mosaic transgene expression.